ABSTRACr Plasma antidiuretic hormone concentrations were measured in a group of children with acute asthma and in a control group. Very high levels of antidiuretic hormone were found in the asthmatic group. There were no changes in other biochemical indices. If overproduction of antidiuretic hormone is sustained then fluid administration to children with severe acute asthma is potentially dangerous.
In patients with acute asthma decreased filling of the left atrium occurs owing to increased resistance to blood flow through the pulmonary vascular bed. This in turn acts as a potent stimulus to the release of antidiuretic hormone. ' The stimulus can be exacerbated by the additional infusion of intravenous salbutamol, which has a similar antidiuretic hormone-stimulating effect. 2 Despite reports of raised antidiuretic hormone levels in status asthmaticus3 and of the syndrome of inappropriate secretion of antidiuretic hormone4 associated with acute asthma, many publications continue to advocate increasing fluid intake in the management of acute asthmatic episodes to combat dehydration.5 This paper presents the results of a controlled study of plasma antidiuretic hormone concentrations and urine and plasma osmolality in a group of children with acute asthma.
Methods

THE PATIENTS
We studied 10 children (five boys and five girls) with severe acute asthma aged from 1 year 2 months to 12 years (mean 6 years). A control group of 10 children was drawn from children who had no infectious, endocrine, or gastrointestinal disorder and were having a blood sample taken as part of their own investigations.
Each child in the control group had a full clinical examination carried out and a history obtained. No special precautions such as overnight fluid restrictions were placed on these children. Care was taken, Accepted 16 March 1983 however, to ensure that there had been a normal fluid intake during the 12 hours before blood sampling.
The asthmatic children were included in the study if their attack of asthma was severe enough to merit intravenous treatment. After admission to hospital a full clinical examination was performed and a history obtained. Before treatment was started or any intravenous fluids administered blood samples were taken for determination of serum sodium, urea, and creatinine concentrations; plasma osmolality; plasma antidiuretic hormone concentration; and urinary osmolality. Similar samples were obtained from the control group.
All specimens were obtained while the child was sitting and only those patients who were normotensive at the time of examination were included. Spot urine specimens were obtained within five minutes of the time of blood sampling.
EXTRACTION AND ASSAY OF ANTIDIURETIC HORMONE
Samples for assay of antidiuretic hormone were collected on ice and centrifuged immediately at 4°C and the plasma was stored at -70°C until assay.
Antidiuretic hormone was extracted from plasma with octadecylsilyl-silica (Waters Associates, Massachusetts) as described by LaRochelle et al,6 except that the hormone was recovered from silica with two l-ml volumes of acetonitrite:water:acetic acid (75:25:4 v/v) and the pooled effluent blown to dryness at 37°C under a stream of air. Recovery of antidiuretic hormone added to plasma in the range 1-20 pmol/l (1-8.7 ,uU/ml) was 89% + 4% (n = 12). Assayed antidiuretic hormone levels were not corrected for extraction loss.
Antidiuretic hormone antiserum was obtained from a chinchilla rabbit in response to immunisation 589 with an antidiuretic hormone:bovine-thyroglobulin (40:1) conjugate. The antiserum had an affinity constant of 3*88 x 10"VImol by Scatchard analysis and shows negligible cross-reaction with oxytocin (< 0 0001% w/w).
Radioimmunoassay for antidiuretic hormone was performed in a 0 05 moIIl tris/HCl buffer pH 7-4, containing 100 mg/dl bovine serum albumin. Reconstituted patient extract or synthetic antidiuretic hormone (AB Ferring, Sweden; 400 IU/mg), antidiuretic hormone antiserum (final dilution 1:170 000) and mono-('25I)-antidiuretic hormone7 in a final volume of 0*5 ml were incubated for 72 hours at 4°C and bound and free hormone were then separated with donkey anti-rabbit gamma globulin (Wellcome, UK). At dose levels 1.1, 3-4, and 8-7 fmol (0.5, 1*5, and 3.8 ,uU) coefficients of variation were under 10% within assay (72 df in each case) and respectively 21%, 11%, and 13% between assays (7 df). The assay detection limit is 0 25 fmol at the 95% confidence level.
Results
No child was considered to be dehydrated at the time of the clinical examination on the grounds of skin turgor, weight loss, or mucous membrane changes. There were no abnormal changes in the serum urea or creatinine concentration. The mean concentrations of serum urea and creatinine in the asthmatic group were 4-5 mmolI (27.1 mg/100 ml) and 0*09 mmoVI (1.0 mg/100 ml) respectively. In the control group the corresponding values were 4.9 mmolI (29.5 mg/100 ml) and 0-08 mmoVI (0.9 mg/100 ml). None of the asthmatic children had received intravenous sympathomimetics during their current illness.
The The combination of clinical hydration and biochemical "hydration" does not justify the advice that supplementary fluids should be given routinely in acute asthma. The high plasma antidiuretic hormone levels found in our asthmatic patients suggest that supplementry fluids, especially intravenous fluids, may present a danger to the patient.
It is as yet not clear whether the stimulus of oral or intravenous fluids is sufficient to overcome the antidiuretic-hormone-stimulating effects of acute asthma. The hormone has a half life of seven minutes and it may well be "switched off' by treatment aimed at reducing the resistance to flow through the pulmonary vascular bed. Nevertheless, until it is clearly established that this indeed happens, caution should be exercised in administering extra fluids to those with acute asthma, to avoid the potential danger of fluid overload.
